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ABSTRAK 
 
Latar Belakang 
Kanker kolorektal adalah jenis keganasan di bagian gastroenterohepatologi 
yang menempati urutan kedua sesudah kanker hepatoseluler di Indonesia. 
Berbagai strategi terapi pengobatan kanker kolorektal relatif belum optimal. Oleh 
karena itu, terdapat suatu kebutuhan untuk mengembangkan complementary 
therapy pengelolaan kanker. Salah satu produk natural yang potensial untuk 
dikembangkan adalah propolis. Pada berbagai penelitian in vitro, propolis 
menunjukkan aktivitas proapoptosis pada berbagai jenis sel kanker. 
Tujuan Penelitian 
Penelitian ini bertujuan mengetahui pengaruh pemberian propolis dari 
Kerjo, Karanganyar, Indonesia terhadap apoptosis dan aktivitas antiproliferasi, 
terkait ekspresi protein Bcl2 dan cyclin D1 pada kultur sel kanker kolon.  
Metode Penelitian 
Penelitian ini merupakan penelitian eksperimental dengan post test with 
control group design. Penelitian dilakukan pada kultur sel WiDr (sel kanker 
kolon) dengan pemberian propolis. Pengamatan ekspresi protein cyclin D1 dan 
Bcl2 dilakukan dengan metode imunositokimia, sedangkan pengamatan apoptosis 
dilakukan dengan flowcytometry. Analisis statistik signifikan bila p < 0,05.  
Hasil Penelitian 
Hasil uji sitotoksik didapatkan dosis IC50 hambatan proliferasi sel WiDr EEP 140 
ug/mL dan 5Fu 500 ug/mL. Rata-rata ekspresi Bcl2 pada kelima kelompok yaitu 
kontrol 83.40 ± 0.69 %, EEP 70 ug/mL 24.28 ± 1.91 %, EEP 140 ug/mL 33.77 ± 
1.08 %, EEP 280 ug/mL 60.63 ± 0.40 %, 5fluorouracil 500 ug/mL 12.74 ± 2.19 
%. Terdapat perbedaan bermakna ekspresi Bcl2 antara kelompok uji dibandingkan 
kelompok kontrol (p < 0,001). Rata-rata ekspresi cyclin D1 pada kelima kelompok 
yaitu kontrol 83.77 ± 0.39 %, EEP 70 ug/mL 61.44 ± 0.41 %, EEP 140 ug/mL 
36.67 ± 1.18 %, EEP 280 ug/mL 24.50 ± 0.38 %, 5fluorouracil 500 ug/mL 13.42 
± 1.04 %. Terdapat perbedaan bermakna ekspresi cyclin D1 antara kelompok uji 
dibandingkan kelompok kontrol (p < 0,001). Hasil rata-rata induksi apoptosis sel 
dengan flowcitometry pada kelima kelompok yaitu kontrol 1,55 ± 0,05 %, EEP 70 
ug/mL 35,37 ± 1,2%, EEP 140 ug/mL 21,88 ± 0,67 %, EEP 280 ug/mL 3,11 ± 
0,13 % dan 5fluorouracil 500 ug/mL 43,16 ± 0,45 %.  
Kesimpulan 
Pemberian ekstrak etanol propolis mempunyai pengaruh mampu menekan 
ekspresi protein Bcl2, cyclin D1, dan menginduksi apoptosis pada kultur sel 
kanker kolon. 
Kata kunci : Ekstrak Ethanol Propolis, Bcl2, cyclin D1, Sel WiDr 
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ABSTRACT 
 
Background 
Colorectal cancer is a type of malignancy at the gastroenterohepatologi 
which ranks second in Indonesia after hepatocellular cancer. Various therapeutic 
strategies for colorectal cancer treatment less favorable. Therefore, there is a need 
to develop complementary therapy of cancer management. One natural product 
with the potential to be developed is propolis. In various studies in vitro, propolis 
showed proapoptosis activity on various types of cancer cells. 
Research purposes 
This study aims to determine the effect of propolis from Kerjo, 
Karanganyar, Indonesia to apoptosis and anti-proliferation activities, related Bcl2 
protein expression and cyclin D1 in cultured colon cancer cells. 
Research methods 
This study was an experimental study with post-test with control group 
design. The study was conducted on cell cultures WiDr (colon cancer cells) by 
administering propolis. Observation of cyclin D1 protein expression and Bcl-2 
was conducted using immunocytochemistry, whereas apoptosis observations 
made by flowcytometry. Statistical analysis was significant when p <0.05. 
Research result 
The test results obtained cytotoxic IC50 dose constraints WiDr cell 
proliferation EEP 140 ug / mL and 5FU 500 ug / mL. The average expression of 
Bcl-2 in five groups: control 83.40 ± 0.69%, EEP 70 ug / mL 24.28 ± 1.91%, EEP 
140 ug / mL 33.77 ± 1:08%, EEP 280 ug / mL 60.63 ± 12:40%, 5fluorouracil 500 
ug / mL 2:19 ± 12.74%. Bcl2 expression significantly different between the test 
group than the control group (p <0.001). The average expression of cyclin D1 in 
five groups: control 83.77 ± 12:39%, EEP 70 ug / mL 61.44 ± 12:41%, EEP 140 
ug / mL 36.67 ± 1:18%, EEP 280 ug / mL 24.50 ± 00:38%, 5fluorouracil 500 ug / 
13:42 mL ± 1.04% out. There is a significant difference between the expression of 
cyclin D1 test group than the control group (p <0.001). The average yield 
induction of apoptosis by flowcitometry in five groups: control 1.55 ± 0.05%, 
EEP 70 ug / mL 35.37 ± 1.2%, EEP 140 ug / mL 21.88 ± 0.67% , EEP 280 ug / 
mL of 3.11 ± 0.13% and 5fluorouracil 500 ug / mL 43.16 ± 0.45 %.  
Conclusion 
Ethanol extract of propolis has an effect capable of suppressing the 
expression of Bcl-2 protein, cyclin D1 and induces apoptosis in cultured colon 
cancer cells. 
 
Keywords: Ethanol Propolis Extract, Bcl-2, cyclin D1, Colon Cancer Cells 
 
x 
 
DAFTAR ISI 
 
KATA PENGANTAR ................................................................................... vi 
ABSTRAK ..................................................................................................... viii 
DAFTAR ISI  ................................................................................................. x 
DAFTAR GAMBAR  .................................................................................... xii 
DAFTAR TABEL .......................................................................................... xiii 
DAFTAR LAMPIRAN .................................................................................. xiv 
DAFTAR SINGKATAN ............................................................................... xv 
BAB I. PENDAHULUAN ............................................................................. 1 
A. Latar Belakang Masalah ............................................................................ 1 
B. Rumusan Masalah ..................................................................................... 4 
C. Tujuan Penelitian ....................................................................................... 4 
1.Tujuan umum ......................................................................................... 4 
2.Tujuan khusus ......................................................................................... 4 
D. Manfaat Penelitian..................................................................................... 4 
1.Manfaat teoritis ....................................................................................... 4 
2.Manfaat terapan ...................................................................................... 5 
BAB II. TINJAUAN PUSTAKA ................................................................... 6 
A. Kajian Teori............................................................................................... 6 
1.Kanker .................................................................................................... 6 
2. Kanker kolon ......................................................................................... 8 
a. Etiopatogenesis Kanker Kolon .......................................................... 9 
    b. Terapi Kanker Kolon ......................................................................... 12 
3. Sel WiDr ................................................................................................ 12 
4. Siklus sel dan proliferasi sel .................................................................. 13 
5. Apoptosis ............................................................................................... 16 
6. Propolis .................................................................................................. 20 
B. Penelitian yang Relevan ............................................................................ 24  
C. Kerangka Pikir ........................................................................................... 26 
D. Hipotesis Penelitian ................................................................................... 28 
xi 
 
BAB III. METODE PENELITIAN................................................................ 29 
A. Tempat dan Waktu Penelitian ................................................................... 29 
B. Jenis Penelitian .......................................................................................... 30 
C. Subjek Penelitian ....................................................................................... 30 
D. Identifikasi Variabel Penelitian………………………………………….. 31 
E. Definisi Operasional .................................................................................. 31 
F. Instrumen Penelitian .................................................................................. 33 
G. Alur Penelitian........................................................................................... 35 
H. Teknik Analisis ......................................................................................... 42  
BAB IV. ANALISIS HASIL PENELITIAN ………………………………   44 
A. Analisis Penelitian ..................................................................................... 44 
1. Uji sitotoksisitas dengan MTT assay ..................................................... 44 
     2. Pengamatan ekspresi protein cyclin D1……………………………….   48 
3 Pengamatan ekspresi protein Bcl2 .......................................................... 51 
    4. Uji induksi apoptosis EEP pada sel WiDr dengan flowcytometry…….    55 
B. Pembahasan ............................................................................................... 60  
1. Berdasarkan Prinsip Ontologi ............................................................... 60 
     2. Berdasarkan Pendekatan Prinsip Epistomologi ………………………  61 
3. Berdasarkan Pendekatan Prinsip Aksiologi .......................................... 63 
4. Nilai Kebaruan Penelitian ..................................................................... 64 
5. Keterbatasan Penelitian ......................................................................... 64 
BAB V. KESIMPULAN DAN SARAN ........................................................ 63 
A. Kesimpulan ............................................................................................... 65 
B. Saran .......................................................................................................... 65 
DAFTAR PUSTAKA .................................................................................... 66 
LAMPIRAN ................................................................................................... 76 
 
 
 
 
xii 
 
DAFTAR GAMBAR 
 
Gambar 1. Skema dasar molekuler kanker ............................................................... 7 
Gambar 2. Siklus Sel ................................................................................................. 14 
Gambar 3. Peran cyclin dependent kinase pada siklus sel ........................................ 15 
Gambar 4. Jalur Apoptosis ........................................................................................ 18 
Gambar 5. Diagram jalur p53 dalam meregulasi siklus sel dan apoptosis ............... 20 
Gambar 6. Propolis Mentah ...................................................................................... 22 
Gambar 7. Kerangka Pikir......................................................................................... 26 
Gambar 8. Kerangka Konsep .................................................................................... 26 
Gambar 9. Skema pengisian plat mikrokultur uji sitotoksisitas ................................ 37 
Gambar 10.Skema pengisian plat mikrokultur ekspresi Cyclin D1 dan Bcl2 ............ 39 
Gambar 11. Alur Penelitian........................................................................................ 41 
Gambar 12. Morfologi Sel WiDr ............................................................................... 45 
Gambar 13. Hasil pengecatan imunositokimia ekspresi cyclin D1 ............................ 49 
Gambar 14.Grafik hubungan EEP dengan rata-rata ekspresi cyclin D1 .................... 50 
Gambar 15. Hasil pengecatan imunositokimia ekspresi protein Bcl2........................ 52 
Gambar 16. Grafik hubungan EEP dengan rata-rata ekspresi Bcl2 ........................... 53 
Gambar 17. Gambar sel WiDr dengan perbesaran 100 kali, untuk uji apoptosis ...... 55 
Gambar 18. Hasil flowcytometry sel WiDr setelah perlakuan.................................... 57 
 
 
 
 
 
 
 
 
 
 
 
 
xiii 
 
 
DAFTAR TABEL 
 
Tabel 1. Senyawa Kandungan Propolis ................................................................. 24 
Tabel 2. Jadwal Penelitian ..................................................................................... 29 
Tabel 3.      Absorbansi sel WiDr setelah pemberian bahan uji dengan metode  
                   MTT  assay……………………………………………………………………..   46 
Tabel 4.  Nilai rata-rata persentase hambatan proliferasi sel WiDr ....................... 47 
Tabel 5       Persentase ekspresi protein Cyclin D1 pada sel WiDr pada kelompok 
                   perlakuan dan kontrol setelah inkubasi 24 jam………………………..    50 
Tabel 6.      Persentase ekspresi Bcl2 pada sel WiDr pada kelompok perlakuan 
                   dan kontrol setelah inkubasi 24 jam …………………………………...   53 
Tabel 7. Rata-rata persentase sel WiDr yang mengalami apoptosis ...................... 59 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xiv 
 
DAFTAR LAMPIRAN 
 
Lampiran 1.    Ethical clearance 
Lampiran 2.    Sertifikat Kursus Kultur Sel 
Lampiran 3.    Analisis regresi linear denganMs Excel untuk menentukan IC50 EEP 
Lampiran 4.    Analisis statistik untuk eksoresi cyclin D1 dan Bcl2 
Lampiran 5.    Hasil flowcytometry 
Lampiran 6.  Analisis statistik untuk uji apoptosis 
Lampiran 7.  Dokumentasi penelitian 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xv 
 
DAFTAR SINGKATAN 
 
WHO   : World Health Organization 
NFkB  : Nuclear factor kappa B 
Bcl                   : B-cell lymphoma 
DNA  : Deoksiribonukleat Acid 
RB  : Retinoblastoma 
CDK  : Cyclin dependent kinase 
CIN  : Cromosomal Instability 
MIN   : Microsatellite Instability 
MMR  : Missmatch repair 
APC  : Adenomatous Polyposis Coli 
DCC  : Deleted in Colon Cancer 
APC  : Antigen Presenting Cell 
VEGF  : Vascular Endothel Growth Factor 
EGFR  : Endotheal Growth Factor Receptor 
COX2  : Cyclooxygenase-2 
pGP   : P-glikoprotein 
TNFR  : Necrosis FactorReceptor 
TRADD : TNF receptor-associated death domain 
FADD  : Fas-associated death domain 
DISC  : Death-inducing singnalling complex 
PS  : phosphatidylserine 
CAPE  : Caffeic Acid Phenethyl Ester 
EEP  : Ekstrak ethanol propolis 
NFAT   : Nuclear factor of activated cells 
AP-1  : Activator protein-1  
DCC   : Deleted in Colon Cancer 
 
16 
 
 
